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(54) EXPOSURE APPARATUS 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an exposure 
apparatus, in which bubbles are not mixed in liquid which 
fills the space between a substrate to be transferred and 
the optical element of a projection optical system 
closest to the substrate to be transferred, pressure 
variation in the liquid is suppressed or the variation of 
refractive index of the liquid is suppressed, and high 
resolution can be realized. 

SOLUTION: The exposure apparatus having a projection 
optical system for projecting a reticle pattern to a 
substrate, in which the space between the substrate and 
an optical element of the projection optical system 
closest to the substrate is filled with liquid at least 
partially comprises a liquid supply system, a liquid- 
collecting system, a bubble-removing body which passes 
gas but does not pass liquid, and an exhaust system for 
removing bubble in the liquid via the bubble-removing 
body. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 

[Clafm(s)] 
[Claim 1] 

In an exposure device which has a projection optical system which projects a pattern of a reticle 
on a substrate, and filled with a liquid at least a part between an optical element of this 
projection optical system which is in the substrate side most, and said substrate, 
A supply system which supplies said liquid, 
A recovery system which collects said liquids, 

A cellular removal object with character in which a gas does not let a through liquid pass, 
An exposure device having an exhaust system which removes air bubbles in said liquid via this 
cellular removal object. 
[Claim 2] 

The exposure device according to claim 1 having a crevice between said cellular removal object 
and said exhaust system. 
[Claim 3] 

The exposure device according to claim 1, wherein said supply system supplies said liquid via a 
liquid supply body with character which absorbs a liquid. 
[Claim 4] 

The exposure device according to claim 1, wherein said recovery system collects said liquids via 
a liquid recovering body with character which absorbs a liquid. 
[Claim 5] 

The exposure device according to claim 4, wherein said recovery system has said liquid 
recovering body, contact, or the recovery nozzle that abbreviated-contacted. 
[Claim 6] 

The exposure device according to claim 4, wherein said recovery system has a means of 
exchange which exchanges said liquid recovering body. 
[Claim 7] 

The exposure device according to claim 1 characterized by a thing of a periphery of said optical 
element for which it has said cellular removal object in part at least. 
[Claim 8] 

The exposure device of a periphery of said optical element according to claim 3 which has said 
cellular removal object and is characterized by a thing of a periphery of said cellular removal 
object for which it has said liquid supply body in part at least in part at least. 
[Claim 9] 

The exposure device of a periphery of said optical element according to claim 3 which has said 
liquid supply body and is characterized by said substrate of this liquid supply body, and a thing of 
an opposite hand for which it has said cellular removal object in part at least in part at least. 
[Claim 10] 

The exposure device of a periphery of said optical element according to claim 4 which has said 
cellular removal object and is characterized by a thing of a periphery of said cellular removal 
object for which it has said liquid recovering body in part at least in part at least. 
[Claim 11] 
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Said recovery system collects said liquids via a liquid recovering body with character which 
absorbs a liquid, 

It has said liquid supply body on at least a part of periphery of said optical element, 

The exposure device according to claim 1 characterized by a thing of a periphery of said liquid 

supply body for which it has this liquid recovering body in part at least. 

[Claim 12] 

Said recovery system collects said liquids via a liquid recovering body with character which 
absorbs a liquid, 

The exposure device according to claim 8 characterized by a thing of a periphery of said liquid 
supply body for which it has this liquid recovering body in part at least 
[Claim 13] 

The exposure device according to claim 1, wherein said cellular removal object is a porous body. 
[Claim 14] 

The exposure device according to claim 1, wherein said liquid supply body is a porous body. 
[Claim 15] 

The exposure device according to claim 1, wherein said liquid recovering body is a porous body. 
[Claim 16] 

The exposure device according to claim 3 having the 1st control section controlled to maintain 
the state where the amount of liquid absorption of said liquid supply body was always saturated 
in the liquid amount of supply of said supply system. 
[Claim 17] 

The exposure device according to claim 16 having the 2nd control section that controls the 
liquid amount of supply of said supply system in the liquid amount of supply which said 1st 
control section is controlling, and tales doses. 
[Claim 18] 

The exposure device according to claim 4 having a control section controlled to maintain the 
state where the amount of liquid absorption of said liquid recovering body always is not 
saturated in a liquid recovery amount of said recovery system. 
[Claim 19] 

In an exposure device which has a projection optical system which projects a pattern of a reticle 
on a substrate, and filled with a liquid at least a part between an optical element of this 
projection optical system which is in the substrate side most, and said substrate, 
A supply system which supplies said liquid, 
A recovery system which collects said liquids, 

An exposure device having an exhaust system which removes air bubbles in said liquid via a 
porous body. 
[Claim 20] 

In an exposure device which has a projection optical system which projects a pattern of a reticle 

on a substrate, and filled with a liquid at least a part between an optical element of this 

projection optical system which is in the substrate side most, and said substrate, 

A supply system which supplies said liquid via a porous body, 

An exposure device having a recovery system which collects said liquids. 

[Claim 21] 

In an exposure device which has a projection optical system which projects a pattern of a reticle 
on a substrate, and filled with a liquid at least a part between an optical element of this 
projection optical system which is in the substrate side most, and said substrate, 
A supply system which supplies said liquid, 
A recovery system which collects said liquids, 

A cellular removal object with character in which a gas does not let a through liquid pass, 
An exposure device having an exhaust system which removes air bubbles in said liquid via this 
cellular removal object. 
[Claim 22] 

A device manufacturing method comprising: 

A process of exposing a substrate using an exposure device given in any 1 clause among Claims 



http://www4.ipdl.mpitgo.jp/c^ 2010/12/08 



JP,2005-085789,A [CLAIMS] 



3/3 



1-21. 

A process of developing an exposed this substrate. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[Field of the Invention] 

[0001] 

This- invention, for example Integrated Circuit Sub-Division, image sensors (CCD etc.), a liquid 
crystal display element, Or it is related with the dipping type exposure device exposed via the 
liquid especially located at least in the part in the optical path between the element by the side 
of the substrate of a projection optical system, and a substrate about the projection aligner used 
by the lithography step for manufacturing devices, such as a thin film magnetic head. 
[Background of the Invention] 
[0002] 

Since the dipping type projection aligner can raise NA (numerical aperture) by making it filled up 
with a liquid between a transferred board and the optical element nearest to a transferred board, 
high resolution is expected. The way a dipping type projection aligner dips the whole transferred 
board into a liquid, the method of making it filled up with a liquid only between the optical 
elements nearest to a transferred board and a transferred board, etc. are proposed (for example, 
refer to the patent documents 1 and patent documents 2.). 
[0003] 

Especially in International Symposium on 157nmLithpgraphy, 3-6 September2002, and Belgium 
with the latter method, By Extreme-NA Water Immersion Lithography for35-65nm Technology on 
which a lecture was given by Bruce Smith and others (Rochester Institute of Technology). The 
liquid feeding method and recovery method of the dipping type projection aligner are shown. The 
block diagram of the Prior art is shown in drawing J. In drawin g 7, the liquid in which 101 
becomes a substrate, 106 becomes the last lens, and 107 becomes dipping material, the liquid 
feed nozzle to which 110 supplies a liquid, the liquid recovery nozzle from which 11 1 collects 
liquids, and 1 15 are air curtains which work in order not to take out a liquid outside. 
[0004] 

The liquid 107 is supplied towards the opposed face of the substrate 101 and the last lens 106 
from the liquid feed nozzle 110 carried near the edge part of the last lens 106. And liquids are 
collected from the liquid recovery nozzle 111 carried in the opposite hand on both sides of the 
last lens 106. Compressed air is sprayed on those outsides, an air curtain is formed and the 
liquid between the substrate 101 and the last lens 106 is made to hold by ******. 
[0005] 

Although the air curtain is not shown, also in the patent documents 2, the liquid feed nozzle and 
the liquid recovery nozzle are shown by the same composition as drawin g 7. The patent 
documents 2 show performing adjustment of the amount of supply and the recovery amount of 
the liquid 107 further according to the movement speed of the substrate 101. 
[Patent documents 1] JP,H6-124873,A 

[Patent documents 2] International publication pamphlet 99/49504 
[Description of the Invention] 
[Problem to be solved by the invention] 
[0006] 
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However, following SUBJECT occurred in the above-mentioned conventional example. 
[0007] 

With' composition shown in drawin g 7, adjustment of an air curtain by compressed air is difficult, 
and it is easy to mix air in an inside of a liquid. Although a meniscus by which it was generated in 
a boundary part of a liquid and an external atmosphere becomes destroyed [ tend ] by liquid flow 
accompanying step drives of a substrate stage, or a scanning drive, Since a meniscus by which it 
was generated in a boundary part of a liquid is near the last lens 106, it becomes easier to mix 
air bubbles in a liquid between the substrate 101 and the last optical lens 106. If air bubbles mix 
in an inside of a liquid, it will become the hindrance of exposing light, exposure transfer accuracy 
will fall, and a fall of a yield in semiconductor device manufacture will be caused. Since 
maintenance of a pressure of a liquid by an air curtain is difficult, a pressure of a liquid follows on 
changing and density of a liquid is changed, a refractive index is changed easily and NA 
(numerical aperture) of an optical system changes. Therefore, a fall of a yield in a fall of exposure 
transfer accuracy, i.e., semiconductor device manufacture, is caused. It may be mixed with a flow 
of air of an air curtain, a liquid may jump out outside, and parts in an exposure device, etc. may 
be damaged with the liquid. If it does so, operation of an exposure device must be stopped by 
repair, adjustment, etc. of an exposure device, and productivity in semiconductor device 
manufacture will fall. 
[0008] 

Although it supposes that adjustment of the amount of supply and the recovery amount of a 
liquid is performed according to the movement speed of a substrate with the composition of the 
patent documents 2, since movement of a substrate has acceleration and a slowdown, it is 
difficult to perform adjustment of the amount of supply and the recovery amount of a liquid with 
high precision according to the speed. In this case, since maintenance of the pressure of a liquid 
is difficult, the pressure of a liquid follows on changing and the density of a liquid is changed if 
adjustment of the amount of supply and the recovery amount of a liquid cannot be performed 
with high precision, a refractive index is changed easily and NA (numerical aperture) of an optical 
system changes. Therefore, the fall of the yield in the fall of exposure transfer accuracy, i.e., 
semiconductor device manufacture, is caused. 
[0009] 

Since the position which performs supply and recovery of a liquid is restricted as SUBJECT 
common to the composition shown by drawing 7 . and the composition of the patent documents 
2, the flexibility of the driving direction of step drives or a scanning drive falls. Since a 
throughput will fall if the flexibility of the driving direction of step drives or a scanning drive falls, 
the productivity in semiconductor device manufacture falls. 
[0010] 

This invention does not make air bubbles mix in the liquid with which it fills up between a 
transferred board and the optical element nearest to a transferred board of a projection optical 
system in view of this point, And the pressure fluctuation of the liquid is small, i.e., change of the 
refractive index of a liquid is small and sets it as the illustration purpose to provide the exposure 
device which can realize high resolution. 
[Means for solving problem] 
[0011] 

To achieve the above objects, the exposure device as a one side face of this invention has a 
projection optical system which projects the pattern of a reticle on a substrate, and equips with 
the following the exposure device which filled with the liquid at least the part between the optical 
element of this projection optical system which is in the substrate side most, and said substrate. 
The supply system which supplies said liquid. 
The recovery system which collects said liquids. 

The exhaust system which removes the air bubbles in said liquid via the cellular removal object 
in which a gas has the character which does not let a through liquid pass, and this cellular 
removal object. 

[0012] 
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The exposure device as another one side face of this invention has a projection optical system 
which projects the pattern of a reticle on a substrate, and equips with the following the exposure 
device which filled with the liquid at least the part between the optical element of this projection 
optical system which is in the substrate side most, and said substrate. 
The supply system which supplies said liquid. 
The recovery system which collects said liquids. 

The exhaust system which removes the air bubbles in said liquid via a porous body. 
[0013] 

The exposure device as another one side face of this invention, In the exposure device which 
has a projection optical system which projects the pattern of a reticle on a substrate, and filled 
with the liquid at least the part between the optical element of this projection optical system 
which is in the substrate side most, and said substrate, It has a supply system which supplies 
said liquid via a porous body, and a recovery system which collects said liquids. 
[0014] 

The exposure device as another one side face of this invention has a projection optical system 
which projects the pattern of a reticle on a substrate, and equips with the following the exposure 
device which filled with the liquid at least the part between the optical element of this projection 
optical system which is in the substrate side most, and said substrate. 
The supply system which supplies said liquid. 
The recovery system which collects said liquids. 

The exhaust system which removes the air bubbles in said liquid via the cellular removal object 
in which a gas has the character which does not let a through liquid pass, and this cellular 
removal object. 

[0015] 

This invention is characterized by the device manufacturing method as another one side face 
comprising the following. 

The process of exposing a substrate using the above-mentioned exposure device. 
The process of developing the exposed this substrate. 

[0016] 

The further purpose of this invention or the other features will be clarified by the desirable 
embodiment of the following explained with reference to an accompanying drawing. 
[Effect of the Invention] 
[0017] 

A powerful dipping type projection aligner can be provided. 

[Best Mode of Carrying Out the Invention] 

[0018] 

The details of the desirable embodiment of this invention are explained below based on attached 

Drawings. 

[Work example 1] 

[0019] 

Drawing! is a mimetic diagram showing this example. 
[0020] 

The substrate 1 as a transferred object which transfers a circuit pattern etc. is held by the 
substrate attaching part 2. The holding method has vacuum holding, electrostatic maintenance, 
etc. The substrate attaching part 2 is carried in the substrate stage 3, and the substrate stage 3 
learns it from the stage surface plate 4, and And step drives, Or a scanning drive is carried out, 
and at the time of step drives or a scanning drive, based on the measuring result of an 
unillustrated AF sensor, it controls by the base stage 3 so that the substrate 1 becomes 
predetermined height. 
[0021] 

the projection optical system which carries an optical system on the other hand in the 
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illumination system which illuminates the reticle on which the transfer pattern was drawn with an 
unillustrated light source and the light from the light source, and the body tube 5, and a 
projection optical system — it consists of the last optical element 6 from the substrate 1 most. 
And it fills up with the liquid 7 which is the feature of a dipping type projection aligner between 
the substrate 1 and the last optical element 6. . The liquid 7 has water, a fluorine compound, etc. 
and can be selected according to the kind of resist and the wavelength of exposing light which 
were applied on the substrate 1 . 
[0022] 

In this example, the first porous body 8 and second porous body 9 are provided in the 
surroundings of the last optical element 6. The first porous body 8 consists of detailed 
continuation porous structure etc. which carry out the stretching process of the 
polytetrafluoroethylene (PTFE), and are made, for example, and although it lets a gas pass, the 
liquid 7 has the character which it does not let pass. The second porous body 9 has like sponge 
the character which absorbs the liquid 7 by the capillarity inside porosity. And the liquid 7 is 
supplied between the substrate 1 and the last optical element 6 via the second porous body 9 
from the liquid supply system 10. The liquid supply system 10 consists of the liquid feed nozzle 
10b at a liquid supply source, the liquid feed pipe 10a, and the tip of a liquid feed pipe, the liquid 
feed nozzle 10b — the second porous body 9 and connection — or it is in contact in general. 
The second porous body 9 can absorb the liquid 7 by the whole, and since liquid supply can be 
performed when an absorbed amount is saturated, it can supply the substrate 1 and the whole 
field which has countered liquid [ from ] 7. As for the amount of supply of the liquid 7 from the 
liquid feed nozzle 10b at this time to the second porous body 9, controlling by the first 
unillustrated control section is preferred so that the state where the quantity which absorbs the 
liquid 7 of the second porous body 9 was always saturated may be maintained. The step drives 
of the substrate stage 3 or a scanning drive recovers the liquid 7 which remained on the 
substrate 1 from the liquid recovery system 11. The liquid recovery system 11 consists of a 
liquid recovery pump, the liquid collection pipe 11a, and the liquid recovery nozzle 1 1b at the tip 
of a liquid collection pipe, the liquid recovery amount at this time is controlled by the second 
unillustrated control section to look an equivalent amount like [ the liquid amount of supply 
controlled by the first control section ], and to carry out Although arranged on the periphery of 
the second porous body 9, if the liquid recovery nozzle 11b is a periphery of the last optical 
element 6, it is arbitrary. [ of the position ] Before the air bubbles mixed into the liquid 7 supplied 
by removing only the air bubbles of liquid 7 inside from the vacuum pumping system 12 linked to 
the first porous body 8 enter between the substrate 1 and the last optical element 6, the air 
bubbles are removable. 
[0023] 

Next, the composition of the circumference of a porous body is explained using drawin g 2. 
Drawing 2 is a sectional view showing the first porous body 8 and second porous body 9 of this 
example. 
[0024] 

By drawing 1, in order to simplify explanation of an equipment configuration, the first porous 
body 8 has been directly arranged around the last optical element 6, and the figure which carried 
out direct continuation of the vacuum pumping system 1 2 from the first porous body 8 further 
was shown. However, with this composition, only the atmosphere of the contact portion of the 
first porous body 8 and the vacuum pumping system 12 will be exhausted from the vacuum 
pumping system 12, and the original purpose of the first porous body 8 of carrying out cellular 
removal mixed in the liquid 7 cannot be achieved. Therefore, the porous body attaching part 13 is 
newly formed. The porous body attaching part 1 3 has a space where the last optical element 6 
should be carried in the inside, and it enables it to carry the second porous body 9 outside. The 
first porous body 8 is [ inside of the porous body attaching part 14 ] contained, and the opposed 
face (field of the bottom in drawin g 2) with the substrate 1 is opened wide, and has the first 
porous body 8 and composition which counters directly. Metal, such as stainless steel and 
aluminum, or glass may be sufficient as the construction material of the porous body attaching 
part. 13. As for the other contact surface, although the crevice was given in drawing 2 between 
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the first porous body 8 upper part and the porous body attaching part 13, it is preferred that 
there is no crevice. Although a crevice is established between the first porous body 8 upper part 
and the porous body attaching part 13 and it means that that crevice plays the role of the buffer 
of evacuation, necessity does not necessarily have this crevice. The vacuum pumping system 12 
consists of a cellular exhaust pipe linked to the exhaust air pump which exhausts the air bubbles 
mixed in the liquid 7, and this exhaust air pump, and there is a terminal area which connects a 
cellular exhaust pipe and the porous body attaching part 13 further. Therefore, a crevice is 
between the porous body 8 upper part and a cellular exhaust pipe. 
[0025] 

Although it illustrated the liquid supply system 10, and one the liquid recovery system 1 1 and the 
vacuum pumping system 12 at a time in drawin g 2, it is not limited to this but those numbers and 
arrangement are arbitrary. For example, it is more desirable for there to be the liquid supply 
system 10 and the liquid recovery system 11 bidirectionally, since step drives of the substrate 
stage 3 or a scanning drive is accompanied by both-way drive of the substrate stage 3. 
[0026] 

Although two kinds of porous bodies have been arranged from the last optical element 6 side in 
drawing 1 and drawing 2 in order of the first porous body 8 and the second porous body 13, 
reverse may be sufficient as this turn and it may be made by turns arrangement of two or more 
layers. For example, as shown in drawin g 3. the first porous body 8 and second porous body 9 
are provided in a periphery of the last optical element 6, respectively. By carrying out like this, 
air bubbles mixed in liquid 7 inside are removable throughout a period of the first porous body 8, 
from the second porous body 9 whole surface, are stabilized and can supply the liquid 7. That is, 
when supplying a liquid, a flow per unit area can be reduced by supplying a liquid from a large 
area as much as possible. 
[0027] 

The first porous body 8 will not be restricted to a porous body, if the liquid 7 has the character 
which it does not let pass through a gas. Similarly, if the second porous body 9 has the character 
which absorbs the liquid 7, it will not be restricted to a porous body. 
[0028] 

Drawing 1 and drawing 2 s howed that the first porous body 8 and second porous body 9 were 
maintained at the same height as the field by the side of the substrate 1 of the last optical 
element 6. And drawing 3 showed that the second porous body 9 was maintained at the same 
height as the field by the side of the substrate 1 of the last optical element 6. The gap of the 
substrate 1 and the last optical element 6 is the distance of tens of micrometers to millimeter 
order. Therefore, although it is preferred that the first porous body 8 and/or second porous body 
9 are also maintained at the same height as the field by the side of the substrate 1 of the last 
optical element 6, it is not limited to it. The gap of the substrate 1, and the first porous body 8 
and the second porous body 9 is arbitrary respectively. 
[0029] 

Although the first porous body 8 or the porous body attaching part 13, and the second porous 
body 9 were shown in the form of the last optical element 6 and concentric circle shape, they 
are not limited to this but their form, such as a quadrangle, is arbitrary. Although it is preferred 
that there are the first porous body 8 and second porous body 9 over the perimeter to the 
periphery of the last optical element 6, even if they have few peripheries of the last optical 
element 6, they should just be in a part of step and scanning direction. The size to the last 
optical element 6 is not limited to a ratio like a graphic display, but the size of the first porous 
body 8 or the second porous body 9 is also arbitrary. Although the porous body attaching part 13 
showed wrap composition, it is not limited to this but may make only the first porous body 8 
composition also including the second porous body 9. 
[Work example 2] 
[0030] 

Drawing 4 is a sectional view which expresses the third porous body from the first porous body 

of this example. 

[0031] 
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Although the liquids 7 which remained to the substrate 1 were collected directly from the liquid 
recovery system 1 1 in the first embodiment in the second embodiment the third porous body 14 
is newly formed and the liquids 7 are collected from the third porous body 14. Explanation of the 
overlapping portion, such as composition, a function, etc. in which it explained in the first 
embodiment is omitted. 
[0032] 

The third porous body 14 may have like sponge the character to hold the liquid 7 by the 
capillarity inside porosity, and the same kind as the second porous body 9 of porous body may 
be sufficient as it the liquid recovery system 11 — the third porous body 14 — connection — 
or it contacts in general. Usually the third porous body 14 is in the state which is not absorbing 
the liquid 7, namely, is used in the state where it got dry, and the liquid 7 which remained on the 
substrate 1 is removed. As for the liquid recovery amount at this time, it is preferred to control 
by the second control section that is not illustrated for always maintaining absorptive power so 
that the quantity which absorbs the liquid 7 of the third porous body 14 is not saturated If the 
second porous body 9 that fully absorbed the liquid 7, and the third porous body 14 that is not 
absorbing the liquid 7 adjoin, The liquid 7 absorbed by the second porous body 9 is directly 
absorbed by the third porous body 14, and the original function of the third absorber 14 of 
removing the liquid 7 which remained on the substrate 1 falls. Therefore, although the wall was 
required between the second porous body 9 and the third porous body 14, in drawin g 4, it 
presupposed un-illustrating. 
[0033] 

In the above explanation, after making the third porous body 14 absorb the recovery method of 
the liquid 7, it presupposed that the liquid recovery system 1 1 recovers, but it is not limited to 
this, since the time of only a predetermined quantity absorbing the liquid 7 and some substrates 
1 will be exposed if the third porous body 14 can absorb sufficient quantity of the liquid 7 even if 
there is no liquid recovery system 11 — a new thing — or it may exchange for the dry thing. In 
that case, the means of exchange of the third porous body 14 is needed separately. 
[0034] 

The gap of the substrate 1 and the last optical element 6 is the distance of tens of micrometers 
to millimeter order as the first embodiment also explained. Although it is preferred to be 
maintained at the same height as the field by the side of the substrate 1 of the last optical 
element 6 as for the third porous body 14, it is not limited to it but that of the gap of the 
substrate 1, and the first porous body 8, the second porous body 9 and the third porous body 14 
is arbitrary respectively. [ as well as the first porous body 8 and the second porous body 9 ] Like 
the first porous body 8 or the porous body attaching part 13, and the second porous body 9, 
although the third porous body 14 was also shown in the form of the last optical element 6 and 
concentric circle shape, it is not limited to this but form, such as a quadrangle, is arbitrary. And 
although it is preferred that there are the first porous body 8, the second porous body 9, and the 
third porous body 14 over the perimeter to the periphery of the last optical element 6, even if 
they have few peripheries of the last optical element 6, they should just be in a part of step and 
scanning direction. The size to the last optical element 6 is not limited to a ratio like a graphic 
display, but the size of the first porous body 8 and second porous body 9, and the third porous 
body 14 is also arbitrary. Although the porous body attaching part 13 showed wrap composition, 
it is not limited to this but may make only the first porous body 8 composition also including the 
second porous body 9 and third porous body 1. 
[0035] 

If the third porous body has the character which absorbs the liquid 7, it will not be restricted to 
a porous body. 
[Work example 3] 
[0036] 

Drawin g 5 is a sectional view showing the first porous body of this example. 
[0037] 

In the first embodiment and second embodiment by using two or more porous bodies explained 
the composition which removes the air bubbles mixed in supply of a liquid, recovery, and the 
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liquid 7. In a third embodiment, the first porous body 8 is used for a porous body, and liquids are 
supplied and collected from the nozzle attached to the surroundings of it Explanation of the 
overlapping portion, such as composition, a function, etc. in which it explained in the first 
embodiment and second embodiment, is omitted. 
[0038] 

The first porous body 8 is held in the porous body attaching part 13, the vacuum pumping 
system 12 is equipped and the outside of the porous body attaching part 13 has the composition 
of removing the air bubbles mixed into the liquid 7 from the vacuum pumping system 12. The 
periphery of the porous body attaching part 13 is equipped with the liquid supply system 10 and 
the liquid recovery system 11, the liquid 7 is supplied between the substrate 1 and the last 
optical element 6 from the liquid supply system 10, and it has the composition of collecting the 
liquids 7 from the liquid recovery system 11. The composition which collects the liquids 7 which 
remained in the substrate 1 is not limited to collecting directly from the liquid recovery system 
11, but as the second embodiment explained, it may attach the third unillustrated porous body 14 
to the surroundings of the porous body attaching part 13 in drawin g 5. 
[Work example 4] 
[0039] 

Drawing 6Js a sectional view showing the second porous body of this example. 
[0040] " 

In the first embodiment and second embodiment, by using two or more porous bodies explained 
the composition which removes the air bubbles mixed in supply of a liquid, recovery* and the 
liquid 7. In a fourth embodiment, the second porous body 9 is used for a porous body, a liquid is 
supplied from the second porous body 9, and liquids are collected from the nozzle attached to 
the surroundings of it. Explanation of the overlapping portion, such as composition, a function, 
etc. in which it explained in the first embodiment and second embodiment, is omitted. 
[0041] 

The composition which collects the liquids 7 which remained in the substrate 1 is not limited to 
collecting directly from the liquid recovery system 1 1, but as the second embodiment explained, 
it may attach the third unillustrated porous body 14 to the surroundings of the porous body 
attaching part 1 3 in drawing 6 . 
[0042] 

According to the above embodiment, in a dipping type projection aligner, since the liquid between 
a substrate and the last optical element can be held, if it is not necessary to use an air curtain 
and being spread, it is lost that air bubbles mix in the liquid between a substrate and the last 
optical element with an air curtain. Since the meniscus by which it is generated on the boundary 
of a liquid and an external atmosphere by providing a porous body keeps away from the last 
optical element, even if a meniscus is destroyed, it is lost that air bubbles mix in the liquid 
between a substrate and the last optical element Therefore, the fall of the exposure transfer 
accuracy resulting from the air bubbles inside a liquid can be prevented. And since being able to 
control the pressure fluctuation of a liquid and changing the density of a liquid is lost in order to 
give only a flow as occasion demands from a porous body, the supply and/or the recovery 
method of a liquid not using an air curtain can suppress change of the refractive index of a liquid. 
If spread, change of NA (numerical aperture) of an optical system can be suppressed. Therefore, 
the fall of the exposure transfer system resulting from change of NA of an optical system can be 
prevented. Since it has the composition that supply and recovery of a liquid surround an 
exposure region, the flexibility of step drives or a scanning drive improves, and a throughput 
improves. Since it can collect without sprinkling the liquid which adhered and remained on the 
substrate in a dipping type projection aligner, the part damage which originates by sprinkling a 
liquid can be prevented. Therefore, it can cut down on suspending operation of equipment if the 
above effect is summarized, the dipping type projection aligner which exposure transfer accuracy 
is improved and a throughput is raised, and raises the productivity in semiconductor device 
manufacture since the stop of operation of equipment can be controlled can be provided. 
[Work example 5] 
[0043] 
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Next the embodiment of the manufacturing method of the device using the exposure device of 

this invention mentioned above is described. 

[0044] 

Drawin g 8 shows the manufacturing flow of a device (semiconductor chips, such as IC and LSI, a 
liquid crystal panel, and CCD). The circuit design of a semiconductor device is performed at Step 
1 (circuit design). At Step 2 (mask manufacture), the mask (reticle) in which the designed circuit 
pattern was formed is manufactured. On the other hand, at Step 3 (wafer manufacture), the 
wafer as a substrate is manufactured using materials, such as silicon. Step 4 (wafer process) is 
called a previous process, and forms a actual circuit on a wafer with a lithography technology 
using the mask and wafer which prepared [ above-mentioned ]. The following step 5 (assembly) 
is called a post process, is a process which carries out chip making using the wafer twisted and 
created step 4, and includes processes, such as an assembly process (dicing, bonding) and a 
packaging process (chip enclosure). At Step 6 (inspection), the operation confirming test of the 
semiconductor device created at Step 5, an endurance test, etc. are inspected. A semiconductor 
device is completed through such a process and this is shipped (Step 7). 
[0045] 

Drawin g 9 shows the detailed flow of the above-mentioned wafer process. The surface of a 
wafer is oxidized at Step 1 1 (oxidation). At Step 12, an insulator layer is formed on the surface 
of a wafer. At Step 13 (electrode formation), an electrode is formed by vacuum evaporation on a 
wafer. Ion is driven into a wafer at Step 14 (ion implantation). A resist (sensitized material) is 
applied to a wafer at Step 15 (resist process). In Step 16 (exposure), a wafer is exposed by the 
image of the circuit pattern of a mask with the exposure device of above-mentioned this 
invention. The exposed wafer is developed at Step 17 (development). Portions other than the 
developed resist are shaved off at Step 18 (etching). The resist which etching could be managed 
with Step 19 (resist removing), and became unnecessary is removed. A circuit pattern is formed 
on a wafer by carrying out by repeating these steps. 
[0046] 

If the manufacturing method of this example is used, it will become possible to manufacture the 

device of the difficult degree of high integration conventionally. 

[0047] 

As mentioned above, although a desirable embodiment of this invention was described, this 

invention is not limited to this but various modification and change of the summary at within the 

limits are possible for it. 

[Brief Description of the Drawings] 

[0048] 

[Drawin g 1]It is a figure which illustrates typically the equipment configuration concerning the 
first embodiment of this invention. 

[Drawin g 2]ln order to explain the circumference of the porous body concerning the first 
embodiment of this invention, it is a figure shown in a section. 

[ Drawing 3] Explaining the circumference of the porous body concerning the first embodiment of 
this invention, drawingJMs a figure showing different composition in a section. 
[D rawing 4] In order to explain the circumference of the porous body concerning the second 
embodiment of this invention, it is a figure shown in a section. 

[Dra win g 5]In order to explain the circumference of the porous body concerning the third 
embodiment of this invention, it is a figure shown in a section. 

[Drawin g 6]In order to explain the circumference of the porous body concerning the fourth 

embodiment of this invention, it is a figure shown in a section. 

[Drawing 7]It is a figure showing the dipping type projection aligner of a Prior art 

[Drawing 8] It is a figure showing the manufacturing flow of a device. 

[ Drawing 9] It is a figure showing the wafer process in drawing 8. 

[Explanations of letters or numerals] 

[0049] 

1 Substrate 

2 Substrate attaching part 
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3 Substrate stage 

4 Stage surface plate 

5 Body tube 

6 The last optical element 

7 Liquid 

8 The first porous body 

9 The second porous body 

10 Liquid supply system 
10a Liquid feed pipe 
10b Liquid feed nozzle 

1 1 Liquid recovery system 
11a Liquid collection pipe 

1 1 b Liquid recovery nozzle 

12 Vacuum pumping system 

13 Porous body attaching part 

1 4 The third porous body 



[Translation done.] 
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